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Introduction
• Play behavior is observed in almost all 
species of mammals and is thought to be 
important in developing physical and mental 
skills later in life (Dugatkin, 2004).
• There are typically three kinds of play 
behaviors animals participate in (Dugatkin, 
2004). Each of these play behaviors aids in the 
animal’s survival.
1)  In object play an animal manipulates an 
inanimate object like a tennis ball (Dugatkin, 
2004). This type of play increase the animal’s 
ability to deal with novel stimuli.
2)  In locomotor play the animal performs 
moving actions like climbing and jumping 
(Dugatkin, 2004). This type of play increases the 
animal’s physical fitness.
3)  In social play an animal must interact with 
another animal (Dugatkin, 2004). This type of 
play enhances survival by allowing the animal to 
learn skills needed to fit into social situations.
• Rats engaged in pleasurable activities, such as 
play, have been found to emit a 50-kHz 
ultrasonic vocalization.  This vocalization is 
functionally linked to human laughter and 
indicates a positive emotional state (Panksepp 
and Burgdorf, 2000).  
• This ultrasonic “laugh” is beyond the range of 
human hearing and can only be heard using a 
specialized ultrasound detector. 
• In all mammals (including rats) there is a 
critical period for social development (Van Den 
Berg. Et al., 1999).  In rats, isolation after 4-5 
weeks of age significantly reduces the animal’s 
social activity (Van Den Berg. Et al., 1999).  
• In this experiment, the effects of social 
isolation on rat play behavior and the 50 kHz 
vocalization will be assessed.  It was 
hypothesized that isolated rats will play and 
vocalize less in the social play condition than in 
the object and locomotor play conditions. 
Methods
• Forty-eight hooded rats were used in the 
experiment.  Twenty-four were males and 
twenty-four were females.
• A large (3’ x 2’) black plastic tub with a 
cardboard outer wall was used to observe the 
rats’ behavior in all conditions.
• An ultrasonic detector was suspended over the 
tub and connected directly into the microphone 
input of a video camera.  This allowed the video 
camera to pick up only the 50-kHz vocalizations 
made by the rats during play.
• All the rats were tested in all three play 
conditions (object, locomotor, and social) once 
and were kept in their respective housing 
conditions two weeks prior to the play 
conditions.
• The order of the testing was counterbalanced 
across the three play conditions.
•The rats were videotaped in each play condition 
for ten minutes and the data were scored 
afterward.  The number of play behaviors, 
seconds spent in play, and the number of 50kHz 
vocalizations were scored for each rat.
Social Play Condition
• In the social play condition, the hooded rats 
were placed in the tub with one of 8 albino 
Sprague Dawley rats.  These rats were “dummy 
playmates” and no experimental data was 
collected on them.
• All rats (including the dummy playmates) 
were isolated for 24 hours before they were 
tested in the social play condition, ensuring that 
the rats would be play deprived and, therefore,  
interested in play when placed in this condition.
Object Play Condition
o In this condition, each rat was placed in the 
playpen with five toys they could manipulate:  a 
toilet paper role, 3 pieces of PVC pipe of 
varying length, a wire ball, a chew toy, and a 
small tennis ball.
Locomotor Play Condition
∆ In the locomotor play condition, the rats were 
placed in the playpen with four toys that could 
be used for physical exercise.  These locomotor 
toys consisted of a running wheel, a platform 
(for climbing), a ladder, and a hanging push toy 
on which the rats could swing.
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Figure 1. Because the 50 kHz vocalizations were not 
normally distributed, the Mann-Whitney U statistic was used 
to analyze the play condition data.  Since multiple 
comparisons were being made, a Bonferroni correction was 
applied to the results.  Therefore, the results of the U statistic 
were considered significant only if p<.0167.  Isolated rats 
were found to vocalize significantly more than socially housed 
rats in the object play condition (U=472, z=2.41, p(2-
tailed)<.0158).
Housing Condition
Figure 2.  Mann-Whitney U tests with Bonferroni corrections 
were also used to determine the relationship between play 
behavior, play condition, and housing condition.  The socially 
housed rats played significantly more in the object play condition 
than the isolated rats (U= 420.5, z= 2.75, p(2-tailed)<.0059). 
Housing condition
Figure 3. Mann-Whitney U tests with Bonferroni corrections 
were used to determine the relationship between time spent in 
play, play condition, and housing condition.  The socially 
housed rats spent more time in play in the object play condition 
than the isolated rats (U=462.5, z=3.62, p(2-tailed)<.0003).
Housing Condition
Figure 5. Mann-Whitney U tests were also used to compare the 
number of 50 kHz vocalizations, the number of play behaviors, 
and time spent in play across the two housing conditions.  A 
Bonferroni correction was not required for these comparisons.  
Thus p<.05 was considered a statistically significant result.  The 
analyses revealed  that socially housed rats performed 
significantly more play behaviors (U=385.5, z=2.03, p(2-
tailed)<.0423) and spent more time in play (U=387, z=2.06, p(2-
tailed)<.0392) than did the isolated rats.  Although it was not 
statistically significant, the isolated rats tended to vocalize more 
than the socially housed rats (U= 371.5, z=1.74, p(2-
tailed)<.0814).
Sex
Figure 4. Mann-Whitney U tests were used to see if there 
were sex differences in vocalization rate, play behavior, or 
play time.  A Bonferroni correction was not needed for these 
comparisons. Thus p<.05 was considered a statistically 
significant result. The analysis revealed that female rats 
emitted significantly more 50 kHz vocalizations (U=470, 
z=3.77, p(2-tailed)<.0002) and participated in more play 
behaviors (U=390.5, z=2.13, p(2-tailed)<.0328) than the 
males, although there was no difference in the amount of time 
spent in play (U=347.5, z=1.25, p(2-tailed)<.2122).
Conclusions
• Not only did isolated rats vocalize more in the 
object play condition, but there was also a 
general trend for isolated rats to vocalize more 
across all the play conditions.
• Based on other research from our lab(Artman 
and Niemiec, 2002), we feel that the isolated 
rats were using the 50 kHz vocalization as a 
contact call for other rats.
• Thus the “laughter” in the isolated rats 
appears to be not just a reflexive response to a 
positive stimulus, but rather an attempt to 
establish social contact. This likely indicates 
rudimentary vocal communication skills in rats.
• This finding indicates that rats are more 
sophisticated in their use of these vocalizations 
than originally hypothesized.
o As hypothesized, the socially housed rats 
were found to emit more play behavior and 
spend more time in play than the isolated rats.  
o It is possible that since the socially housed 
rats obtained enough social contact from their 
housing condition, they preferred spending 
more time playing with objects rather than 
vocalizing to other rats.  This might also explain 
why the isolated rats vocalized more than the 
group housed rats.
o These findings may also indicate that social 
contact is more valuable to social animals (like 
rats) than the opportunity to play.
∆ Female rats participated in significantly more 
play behavior and produced significantly more 
vocalizations than did the male rats, although 
the amount of time spent in play was not 
significantly different between males and 
females. 
∆ Most of the female play behaviors occurred 
in the object play condition.  It is possible that 
since female rats build nests for their babies, 
object play is more important to them than to 
male rats.
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Question
Does missing the critical period for social 
development impact the play behavior and 
vocalization of rats?
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